(19) japan r'aismt O-Tic 


(JP) (12) Publication of Unexamined Patent Application (A) Patent Application Publication No. 






Unexamined Patent Publication No. H05-2G0G38 










(5 J) IntCI. 5 


ID Code JPO File No. 


FI Basis for Classification 


A61B 17/068 








334 D 7S3I-4C 






8718-4C 


A61B 17/10 320 






ior J- iv,: : int: - K" Numbd ol' 1 64 I 


(2>; Application Ko. 




( Ml - i ml i : ^ 






UNITED STATES SURGICAL 


(22) Date of Filing 


October 19, 1992(HeiseM) 


CORPORATION 






1 30 Glover Avenue 


(3l)PriorityNo. 


07/78 i 0(2 


(72) inventor Norwaik, CT 06856- 1 308 


(32) Priority Date 


0::\ub?r IS, 1951 


David T Green 


[ ip, Priority Counuy 


UniU^Siak"j(Us) 


2S Bermuda Road 


(31) Priority No. 


07/915425 


(74) Agent Wesiport, CT 06880 


(32) Prioriiy Date 


July 17, 1992 


' li i i' N ' -a i 1 


(33) Priority Country 


United Slows (US) 






continued on last page 



(54)[Tit!e of Invention]: SELF-CONTAINED GAS-POWERED SURGICAL APPARATUS 
{5?)[Abstracf| 

[Purpose]: The purpose of the munition is to provide a self- 
contained gas-pswered surgical apparatus for driving a 
fastener into body tissue. 

[Constitution]: A self-contained gas-powered surgical 

api ( i [ 5 M ! 1 I 1 

endoscope part, a long housing upon which a cartridge 
assembly is mounted, an anvil member equipped with a 
fastener forming surface, a means for moving the anvil 
member, a shoot i . if ical fasteners, a 

sealing means to prevent gas from escaping, a self- 
contained pressurized gas supply source and a pneumatic 
device equipped with a pneumatk actuatm mechanism for 
the gas supply source, wherein said pneumatic device 
actuates the surgical fastener shooting means. 




i ims] 

[Claim 1]: A self-contained gas-powered surgical apparatt; 
characterized by 
a} having a frame; 

b) having an tdoscoi part thai tonw a lo; if) di:ia ax . 
line ani e\te , U" i , i r uci ' t 

wbcsein said endoscope pari, 



i, the a 



rr upoi 



cartridge assembly having a [sand-side end and a rip end, 
pi iral » t i i ! r ^ ^ , i ^ r s r i - the 
afofcmcmtoncd cartridge ^"f.ei«*«ly ami ths aforementioned 
cartridge assembly further having a tissue-engaging surface, 

li) i 1 M I ' , l'i * 1 I ' > ■ „ 

su Hi it ,g equipped i n i i 

a band-side cad, die aforementioned anvil member being 
if i I : . I 1 o i i. j i hi . least the 

aforementioned tip end of said anvil member can move 
between an open position this; creates a space from the 
aforementioned housing and a closed position wherein the 
aforementioned fastener forming surface proximately and 
complementarity matches the aforementioned tissue- 
i- i ' i i mentioned carriage a i'* 
in) its i tie a o i ! 1 ! > t l 
between 'he aforementioned open pnshfon and closed 
position and 

iv) a shooting means for shooting the aforementioned 
i t.i ' i e r- t i i i v i i ,i r rt , 

si! v r 1 1 i f i I -1 i | j,i i i i 

with the aforementioned fastener-forming surface and 

v) has a sealing means to prevent gsss from escaping the 
aforementioned frame; and 

c) further having a pm i i i > : v „, %\ thin 

the aforementioned frame and is equipped with a self- 
contained pressurized gas supply source and a pneumatic 



rfd 



:sm per 



5 tO ; 



: forffo 



actuates the 
aforemeritioued sm-gicid fastener shooting means, 
ft i j 1 i > i s I r i i 

i aim I chart* termed by the aforementioned 
means for moving the aforementioned anvil member between 
the aforementioned op. pi . o toelj >ii » t 
a i.i i .r col i i < ; i i i the 

aforementioned housing and anvil; said tubular collar being 

11 1- it [ v ! v I 



e betw 



sspo 



e of t 



tion wherein the 
aforementioned cam surface is disposed on the rip side of the 

m b i fotci tied haiid erd 

aforementioned tubular collar works together with the 
i i i ^s c aforcmc i 

anvil member to the aforementioned closed position when the 
tabular coils fhremei 



and r 



the 



<t position to 



Harm 31: A setf-comamed gas-powered surgical impart 
described in Claim 1 characterized by further bavin 
cans to rotate the aforementioned endoscope part aro 
l- iiforemei tlotv d Jaliii 



endoscope part being 
aforementioned frame, w 
surgkai apparatus for di 



of i 



alls! to the 
.id cartridge 



ssembly b tween the op n position i elos 

Claim i 4 , s. a i lowered s 

as described m (bairn f characterized by the 
nit . i \ -intKiK 

a pusher element and at least one cam bi 
aforementioned pusher element within the 



|t m j /«, I r it it d is t i ijit 
as described in Claim 5 characterized by further having a 
i C no n i mi! m \ th the Jbiementioned 



mbly 



:;aehat 



ted t« 



jCb 



esen < i 7 cieriz by the edbt i 1 < i ee 

anvil member being detachably mounted to the 
aforementioned long housing, 

[Claim 10] t el! o, mi ,„ powered surgical apparatus 
as described in Claim 1 characterized by the aforementioned 
pneumatic device further being equipped with a pressure 
detection means, being a pressure detection means disposed 



m-firii 



apparatus when there is an 
ihuri/eti gas for a futi showing 



[Claim ! J}; A self-contained gas-powered surgical appati 
as described in Claim ! itmt ; I 1 ir i r 1 i i i 
adjustment means to selectively adjust the longitudinal 
nos lent ; ae a entioned surgical fit s i 

v i i | t 1 i i r i u i \ a 

as described in Claim 1 characterised by the Iimh uiun 1 
1 r, n ' [ ' 1 1 I mil i 

disposed within the aforementioned endoscope part. 

'isi 1 ! If * i us 

as described in Churn ! characterized by further having a 
locking moans to prevent shooting by the aforementioned 
irgical apt t fterapt bed number oi shots 

i< m H 1 , _ e i iprai 

as described in ; iaini i characterized b\ further having a 



nit- 



rite 



nop 



ts ha- 



ishti!. 



[Claim 15]: A self-contained gas-powered surgical apparatus 
as described in Claim id characterized by further having a 
display means to display the shooting status of the 
aforementioned surgical apparatus. 



. 1 nrgical apparatus 
lescri i i iii c friz* > runner h i 

icbmu i a i 1 t j i f s f. w ~ pits 

as described in Claim 16 characterized by the aforementioned 

fo <• 'if ill i ! i "v\ent She 

st a ih trigger actuating i i lent 
i i i itic 

i fo ' 111 V >. , 

-fowod nUniu 1 /Co 1 t < , t o i 

it 1 !' 1 I clipped with a i I i > i 

pneumatic device and a second position at which the 
aforementioned pneumatic device can aci-nate. 
[Claim 19]' A self-contained gas-powered .surgical Apparatus 
as described in Claim 18 characterized by the aforementioned 
structure being equipped with rotatable wheels that are 

r r u n I ii r i id i 

h 1 n i, \ } t r ! ) w s r I apparatus 

i i'ii in i i ii nentkmed 
hand-suie t h i > i i u i i ^ 

capable of more lety opening l it ? in K ( ■ >cn 
position while being feed to an angle relative to the 
longitudinal plane of the anvil member. 
[Claim 21]: A self-contained gas-powered surgical apparatus 
as clescrib 1 u ( 1 1 i u , r ,i - , i ; e. i 1 
hand-side end of die aforementioned anvil assuming an angle 
between 0-30° from the longitudinal plane of the anvil 

[Claim 22]: A self-contained gas-powered surgical apparatus 
as described in t 1 mtacte bv further having a 
clamp lockout means to prevent the adjoining of the 
aforementioned n , i 1 rt , when aforementioned 
cartridge or aforementioned anvil is not properly disposed. 
[Claim 23]: A self-contained gas-powered surgical apparatus 
characterized by 

h om 1 1 i j j i 1 1 i i 
S>) h.i\u»> an endoscope part thai |, an a ioiimiii'lumt axial 
line extending forward from lite aforementioned frame, 
a ic 1 s K t jscv v j 

'i h is . i > u.i i , L , i . 

collar !i ot t > s u ■. i , d 

n et to the clan ping it > j s ! t „ >' „ i l 
frame so as to be capable of rotating card moving 
i through the et c tween a first 



long 
open pi 



close 



wider 



safety means to prevent unexpected actuation of the 
aforementioned pneumatic device. 

assembly, wherein the shot fasteners engage with the 

aforementioned fastener-forming surface, and 

v) has a sealing means to prevent the flow of gas to the 

aforementioned hand-side end from the aforementioned tip 

side of the aforementioned endoscope part: and 

c) hnving a self-contained pneumatic device mounted within 

the afosci lent i device i 

equipped with a low-pressure gas supply source and a 

pneumatic actuator mechanism pertaining ;o said gas supply 

source, and said pneumatic actuator mechanism working 

i ,1 '1 i 1 I s t 

means, shoots die iforement! ncd surgical i tenet to the 
aforementii led er-forming it and the 

ill ill i I | s n s I Hutu, 

t r ill ,im i t I ^ in i HM 



n - rat III x>dy thsui 

ii ttii i > v l n I p u it is 

as described n > la n 1 chart * rizct b> titrtbei v t i 
interlock means to prevent actuation oi the aforementioned 
actuator mechanism when the aforementioned clumping 
means is not at the closed position. 

[(' in 2s] \ ,1* im i a t _ „ i ipparatus 

as described in Claim 24 characterized by the aforementioned 
interlock ^mechanism^^ being ^ equipped with a linking 

1 o u position when the 

1 r t . f oiamping t,,' t n i a; the open mi 
clamped position and a second non-engaged shooting 
position when the aforementioned clamping mechanism is a! 
a closed clamped position, 

i i ' I * til ow, red surgical apparatus 

as described in Claim 23 characterized by further having a 
ens scaling means that blocks the aforementioned endoscope 
part from the aforementioned frame so that it is essentially 

[Claim 273: A self-contained gas-powered surgical apparatus 
t i n u * t d rcmmlioned 

I hC r t il * i i ' >i l t t I oi vur 
and cartr i u w m.. t a . - idal , iwp,. 

touching corresponding pushers within said cartridge, the 
earl the 



bbahh 



ache 



surgici 



1 V' l I t Cv ,n k i 
i i it 1 I \i , 1 v v ti 

a faslenei i surf ul i i nembet being 
capable of moving between an open position corresponding 
to the r positfon I .■itmeiismnonad ,mi lube and 
a closed position cot responding to the secmid position of the 

skro tube wherein ti > i i t i s 

u- iw;i v i imU ,nid cumpk mentanly matches the tissue- 
test ee ot t i.aron seuibb 
iv) has a shooting means that shoots the aforementioned 
surgical fasteners from the aforementioned cartridge 



ashed u 



27 cbiu 



cam bars being capable of single 1 
I the: nut' I 1 it I u slots, 
r 291: A self-contained gas-powered 
>ed in Claim 28 characterized by the ; 
are bentg removed from the atbrement 
r after a single forward pass through tl 
ind held within the longitudinal slots, 
on of the cartridge assembly. 



{ 1 i i s s s > „ r ! 

as described in Claim 27 ebarm.ien/.ed by "i-rih^r having ;i 
knife attached to rat ator mentioned cam adapter, and said 
knife being capable of longitudinal movement through the 
cartridge. 

if h i , i i ! u i w 

1 1 i I ! [ i 

to, I , !" 1 i iairglCal apparatus has 1 
'ill - \ \ t , i , f 1 I , , ' :\ >t 

io.ui 1'ea )• j i i i "is r i 

tie device bci s em 1 with i e re 

election mean i a ction me it 

disposed on a line between the aforementioned gas supply 
source and the pneumatic actuator mechanism, and 
preventing n > i 1 > b icmenfioned surgical apparatus 
when there is an insufficient amou;:! of pressurized gas fot a 
full dm lingcycie 

[Claim I A 1- 1 i 1 J ^, f ^ J i_u i r f i ! 
as descr bed in < uri J ' t /( it i 1 

safety means to prevent unexpected actuation of the 
aforementioned pneumatic device, 

[Claim V* it 1 i j i ipnairitus for 

endoscopic surgery characterized by 
1} has ng a handle; 

b) having a pneumatic device disposed on said handle, 
wherein said pneumatic device is equipped with a pressurized 
gas supply so u « j ,> m 1 1 to 11 pneumatic 

c) having an endoscope part that fauns a longitudinal axial 
line and extends forward from the aforementioned frame, 

ci pe part 

n ! U 0 1 t ig a tip end equipped with a 
means to support plural surgical fasteners so these can slide 
largely horizontally relative to the aforementioned 
nentioned op end is 
Jitlppff > il t >'i Me 1 1 

rconiring fastening, 

ii) has an anvil member equipped with a fastener-forming 
surface, tip end and hand-side end, and said anvd member is 

t\ 1 i 1 1 i Ii i 1 1 lea:-,; 

the aforementioned tip end of said anvil member can move 
largely horizontally relative to the aforementioned 
longitudinal axial Km b I ween an open position that creates a 

' n 1 ; 1 ur i 1 1 1 I ! 1 1 1 1 1 I 

closed position wherein the aforementioned fastener- forming 

ur! u l prt 1 j , 1 n 1 1 , s the 

iii) has a means for moving the aforementioned anvil member 
between the afoi mentioned open position and closed 
position, and 

iv) a shooting means for shooting Ihe aforementioned 
in I i ill , 1 i i is r 1 ■>[ rt 

means, wherein the atbtementione : shot fasteners engage 
tissue disposed between the aforementioned tissue-engaging 
surf ce and the a 1 1 1 Ring surface; and 

d) a linking means to connect the aforementioned pneumatic 
actuator means to the aforementioned surgical fastener means 
so that it is possible to drive the aforementioned surgical 
taste shooting n 1 ileally and 



[I , W I I S t 

gas-powered apparatus for endoscopic surgery for the 
pur; 1 1 

[< i m 5] A s It corn 1 , gas-[ w,r , surgical sppanitus 
as described in Claim 34 characterized by die aforementioned 

s 'It s If is , 1 

jCbmu f A I f 1 1 1 <. i\ Eiiigieal apparatus 

as described in Claim 34 characterized by the aforementioned 
.1 , 1 f r, 1 1 1 1 ,tiM to the 

aforementioned handle. 

[Claim 37]: A self-contained gas-powered surgical apparatus 

Mil A i ,11 1 

adjustable shooting means, and said shooting means being 
s s \ lent 1 111 n u, u 

! forementioned surgical fast tig means 

by prescribed longitudinal strokes. 

■ ,i!.»' \ ■ Ine 1 , vd ire < 1 iipara-u, 
is d' . 1 ribco in > 1 -fan e4 ehaiaeie: i/-d N t'ae ainrcinertfioned 
1 1,11 1 1 1 t n „Ji snsm 

and capabh t tirimct so as to mow tin, u 1 a 

11 , , If si t 1 I ni p_ limn 
[Claim 39|: A tin gus-powcred surgical apparatus 

idietf in .Claim 38 char 11 , , , mentioned 

unexpected' aciu u 
device. 

[Claim -Iff I \ 11 it m I apparatus 

as described in Claim 34 characterised by being equipped 
with a pressure detection means disposed between the 
aforementioned gas supply sontce and a pneumatic actuator 
means to prevent shooting by the aforementioned surgical 

1 slum 1 1 ft t amount of p 

_ 1 full slim in cycle 

[Claim 41]: A self-contained gas-powered surgical apparatus 
■n described m 1 lauo ■' i ehaoe t.n/vd m, da. rtmemeiu: ,ued 

' t t 1 i. 111,1,111 1 I 

a pusher e!cm«nr and a; bias; one cam bar thai actuates the 
aforementioned pusher clement within the aforementioned 
cartridge assembly, and drives the aforementioned surgical 
toners when tbc aforementioned cam bar crosses the 

111 k 1 1 _ . 1 t 1 main, 

I11 I ' iii red surgical apparatus 

as described 1 1 f ill by hiilher having a 

1 1 j I seisA 1 md surgical ap| 

as deserbed tr , 11 ' , 1 n t , 1 rt ' 1 u _> 1 
Ksi 1 1 1 s 1 1 w 1 mentioned 

surgical apparatus after a prescribed number of shootings. 
[Claim 44]: A self-eonnmied gas-powered surgical apparatus 
as described in Claim 34 characterized by further having a 
counter means to record ihe number of times She 
aforementioned surgical apparatus ha;; been shot. 

i 4fi: A sdf-cmnameh gas-powered ^ 1 apparatus 

s to display the snoo-mg stai o' the 

t 1 i 5 e j 1 r 

as described in Claim 34 characterized by further having a 
clamp folk:, nt means to prevent the aforementioned anvil and 



cartridge from approaching when the aforementioned 

<ri ( <\ i i' 

[Claim 47]: A self-contained gas-pa wered surgical apparatus 
chafaetorieed by 
a) having a frame: 

i i i ! n k i nine i i i i 

u e t - j e 

attache nt mean >) i i ■> nok for w hid 

plural i I i i " till i . 

;hi:-reruent.ioned cartridge assembly bemg equipped wll h a 
! i dp (! ;od i y f las a d an 

anvil member being attached. S« the sforetttemfoned 
intermediate part, said anvil member being equipped with a 
hand-side end, tip end and fastener-dosing surface, the 

tl ! i II 1 - I ! l o t id i I lei 

[ 1 i tit. iti .Hi 

m il in ml i e n p > t it i 

the aforementioned fastener- closing surface creak:: a space 
from the tissue-engaging surface of the aforementioned 
cartridge assembly and a closed position for which the 
aforementioned laMetser-elosing surface proximately and 
complementarity snatches the aforementioned tissue- 
engaging surface of the aforementioned cartridge assembly, 
and is equipped with a means to move the aforementioned 

i member i i i i i i d open position and 

closed position, and a shooting means to shoot the 
i t j ; > i m mentioned 

cartridge assembly, the aforementioned shot fasteners 
engaging the aforementioned fastener-closing surface, and is 
further equipped with a pneumatic device disposed within the 

foretiKtl iti I ti i i 1 I i<\ 
pressurized gas supply source and a pneumatic actiiatoi 
mechanism pertaining to said gas supply source, said 
pneumatic device 1 
fastener shooting means: and further has 

c) a safety means to prevent unexpected wubttioo of the 
aforementioned pneum if de n d 

d) a locking means associated with the aforementioned 

itic 1 1 i e to p/ cent shooti 1 
surgical apparatu t < I shots, within 

a yl'u j I gas-powered surgical apparatus fir i 

a s v, 1 -i . n 

[Claim 48]: A contained gas si _ >a> 

si I i i r " I r I ! i ! 

surgical fastener shooting means continuously engaging 
>i h t i it al , i > I - IV 

surgical fasteners and driving said rows from the 
uorcpict Uuw i 1 1 1 i i f i i e ! lent 

with the fastener-closing surfaces of the aforementioned anvil 
member. 

[Claim d'/'t. A si - > '< ri i ' c.ppni 

as described in Claim 4? el et 1 < i 

! i s i t , < v, it! n i I it r e,i 
ihe aJorcris-unor ' i i ami t i j. i n i t si , 
a tubular collar disposed at least partially around the 
aforementioned attachment means and anvil of the 

t 1 ' i. i s i ' d if a; 
equipped with a tip-side cam surface, the aforementioned 
til V, r i r ^ >g between a first 

position wherein the aforementioned cam surface is disposed 
on the band side of the hand-side end of the aforementioned 



anvil member, and a second position wherein the 
aforem-mmmed tarn surface i. disposed on tile tip side of the 
hand-side end of ihe aforementioned anvil member, the 
aforementioned tubular a >% s I the 

i e n u i in lei i n s i ihe 

11 i 'u u , 1 m i \ i 1 ■ i t ed s t 

position when moving from the aforementioned first position 

S,sO is 'tl! as 1 i S to 'On II 

the aforementioned collar between ilte aforementioned first 

rsd iiiimI a )p mo ns 
m -e vi t' h " bshe si' hyrht foiementioned 
means for moving the aforementioned collar between the 
aforementioned first position and second position being 
equipped with a maonai operation haufoe and a Sinking 

i 1 i t i ntu-iod tubular collar, 

[Claim 51]: A self-contained gas-powered surgical apparatus 

anvil member emc m t ubstant tally parallel to the 
tissue-engaging surface of the aforementioned cartridge 
a .semhly, beM I i i fd position 

■fo, 1 |i si I ir I ip ' us 

as described in Claim 47 elsarscteri/ed by the aforementioned 
ici equipped with 

a pusher clement and at least one cans bar actuating she 
aforementioned pusher element within the aforementioned 

cvanae .:ssm:ta\ mid this log da: ibnementaincd snrp.icnl 
fasteners when the aforementioned cam bar crosses the 
fooomertiiirmtfo earpiece assembly longitudinally. 
(Claim 53J: A self-contaii i u glial apparatus 

as described in Claim SI characterized by further having a 
knife capahk >! mm n in minimi tvirh ! a' sit mentioned 
cam bar-. 

[Claim 54]: A self-contained gas-powered surgical apparatus 
h tli! " s m /i i I > 1 1 n ni uentioned 
earn nine sssm.h > \y mounted to the 

aforementioned long housing. 
[Cla m ^ 1 ii 

k > , iiil lun ibl n / ' . t remernioned 
anvil member being detachably mounted to the 
ahni meat mt. 1 on-; no rig 

1 ill (i i i 

-s less ! ee ' i i , r i i r lis) 

surgical fasteners consisting of surgical staples, the 
aforementioned fastener-closing surface of the 
aforementioned anvil being provided on the anvil, and 
consisting of plural staple-forming cups for closing the 

[C i 11 i I [ ' 1 

si i ' 1 i i i i i ! 

d l t .i li. is i a r in tl it ,1 h\ed aristle 
rc 1 i iili lie aforementii mvil 

[Claim S8]: A self-contained gas-powered surgical apparatus 

s) bat gg a rat : > means 

b) having a long part thai forms a longitudinal m:uss u and 
• :e: mm. :.irv, .id li mi the afore .m " :cd > ::i»., wherein 
said long part. 

i) has an extension tube equipped with a tip side for which a 
collar tube is attached. ' i > extension tube is rotatably 
connected to the ampin u it >re mentioned 
frame so as. to be capable of rotating and moving 



longitudinally through the long part between a first open 
position mid closed position, 

it) has ft cover txibe attached to the frame so as to be capable 
ofrotatably moving around she Ussgsfodinai axial line, 

till 1 ,1,1 Kl 

i "i i ii v f K 

i npnpp-. i 'cits pimai anlaidv mounted Surgical th tamers 
ami a ti i it i surface, ihe . i iir i t long 
= i rt ho an i i i ; > f i ! fastet 

forming surface, said anvil member being capable of moving 
between n open position cotrec-ptmciim. t a r position t 
the ato" 1 i i n d < ( ii 

corresponding to a second position of the extension tube 
wherein die aforementioned fastenerd'orming surface 
proximately and complementary msndit» the tissue- 

igaging surface oft! ' sonibb 

iv) I t i i ! oi g the aforeni i 
su til ' i i s ton , e i n i , i i _ 

s i m said i i 'V in i being , 4 < \ I I a 
channel and a earn bar adapter for attachittg at least one cam 
bar to -I oo, r i n io.it ' i 

being capable of moving longitudinally wittiin the 
aforementioned long support and rotating in tandem with the 

e) i a :,e!fi.wmnm;d pneumatic device attached x 

equipped w t j 

n i i I t aforementioned , i 1 a s 

and n shooting n\ eh , nentioned 

gas supply source ben. m mb > ,i .roenttoned 

cylinder nf s , ( i i M t i i n m md then 
driving the aforementioned piston and channel longitudinally 
forward followed by the aforementioned cam bar being 
moved da; 
aforementioned surgical fasteners being shot; 

d) furthermore, having a clamp lockout means connected to 
the aforementioned vhuupmg means that pre veins the anvil 

no i d from appn ie , n Jl <> not male 

e) and having a locking means connected to the 
aforememinn i pi m * hw i, -,i . t i ^ - 1 

1 I 01 f t p t I 0 ! I 

of shots, > i i i a , , i i i p> I surgical 
ippur n,i' l' r It i >on o i n , ' ^ , 

[Claim s I A surgical i at ink I by 

(i i i mem t i J 

1 I \ 1 tO SI I'H:V(! , "tiyt 

mi v. s , I , ! 1 t , i " a > i - it i 
m t I t i v d i i m m 

• sen. o s> > 'I .iii ,iiii ( t 

It i ! v. t 1 | 1 v j i t i 

S 1 ^ u vl II, - t II 

aad a I Is, i im f » re i n ,. i t i i 
disposed on the aforementioned housing so that at least the 
,i met tip id of said a i iber can move 
between an open position, and a closed position wheiem the 
' i e proximate and 

complementarily matches the aforementioned (issue- 
e i t irmce ,d e t o i s. idge assembly; 



I 1 i \ ns nected I forementtoncd housi 
so as to be capable of moving the aforementioned anvil 
member between the aforementioned open position and 
■-dosed position; 

e) I £ ms for sbooti i > - t i i > I org tl 

i i t rs i i n n ivi i ii gt i h > 

■ -v rs engage the aforementioned 

ill 1 | 1 X ] ! t I i ^ 

amimacntmneO aotiaii agpuafo ahe; the ifo-mw otioned 

Ml K I It 11 I v I I I t 1 s v,l ! Ill 

i a pica appara'm bj ,!. - a eurg: al fa b icrs into body 

tissue, 

I i ' ' s k ns ] ihi:d bi ! lam 9 

I . i > i II t i i i 1 1 

t i hsposed on the atcetnt, t it i t k 

ml smirce ' e i , , i i i. . tor m 0 

pressurized gas supply source, wherein the aforementioned 
pneumatic device actuates the aforementioned surgical 
fastener shooting means, 

i 1] i i t ^ v. i im 59 

characterized by the aforementioned housing forming an 
endoscope pari, wherein said endoscope part forms a 




as described in Claim 59 characterized by further having a 
counter means to record the number of times the 
aforementioned Mirgmol apparatus has been shot. 

t <t oi t c i j i n 1 is 

as described in (im f- t eh - : n a t , farther having a 
safety means to prevent unintended actuation of the 
aforementioned pneumatic device. 

[Claim 6')]: A surgical apparatus as described in Claim 69 
ciuuacteri/ed by further having a ciamp lockout means to 
prevent the aforementioned anvil and cartridge from 
d i -i I J r, i in rids i i m i! is 

not correctly disposed within the aforementioned snrgical 

[Detailed Description of the Invention] 
[0001] 

1 t i I i pertait s to a surgical 

stapling (staple fo> but , an m„i! ISy, peomns ti) a 
surgical device driven by a relatively . 

of tissue clamping, staple forming and/or ihsue ending, etc. 
[0002] 

|t'nor it Kergieai stapling devices of a \ t d i that 
first grip, that is clamp, tissue between opposing jaw 

i " d t v i ' l i ivi « I turn k Man 
Some devices arc provided with knives for catling bonded 
■issue, hi general, fasteners come in the form of surgical 
stapies, but two-purl pidyomne fasteners are also known. 
[0003]: instruments meant for this purpose may be 
constituted by two long lingers that are need to grip, that is 
clamp, tissue, In general one linger supports a disposable 
cartridge for holding p t as >t ps hsp ed a a • o.vis 
imrizonta r t i * l b i > m i 

the legs of the staples are pressed by the anvil the legs are 
bent into hooks Si,., iw n 1 o I < I 

moves longitudinally along the cartridge holding the fmgess 



■ issue. A consecutively actuating knife is properly disposed 
immediately behind the pusher, wherein said knife is 

it 1 s pi ,,v .1.1!) 1 K ClitS 

,1 1 > ! > i li ,1 between said 1 d rows ana/or opens 
s in 'iss if S'urj f this type are disclosed in 

US Patent No. .y.i?9,6nfi bv Bobrov e; ai and US karcnt No. 
<,bb,6^ iw ' ,0c . le . „ ,n i, , i - i in 
I if ! .i.io 

SI 1 ' 1 p t > -si 1 ] t 1 , 

[0004S: In the art developed since the disclosures in US 
Patent No, 3,499,591 by Green, cimtbte-stapte rows are 
attached to both sides of incision areas. fiiese rows ate 
> •> 1 , ! tetmn a ram mrniber 

moves within a guide path between two grooves thai support 
staples alternating! si u a plover ipe Suiph; 
members di c w i o star, le pusher 

plates and ti r j v i 1 guides so 

thai longitudinally moving cams make contact, and are driven 
along ! gloves so that »o j , be slioi i 
[0005]; In general, there arc various sizes of cartridge 
us n'hi ii nn.il i I i i ( ] 

staples connmed ncn > u i I m i ku 

suitable cartridges m he \ ire to he \ i > 

\ u ! t I i f J I i 1 I 

for wbsch it is p s ( i I n t t 
various staples may be driven using a single staple cartridge, 
[0006]: Ail of the' aforementioned surgical instruments were 

i i e i i i, 

a surgical site through tiireei manual procedures. However, 
i ■ »\i k i u s , } . ::! , v w i i s ope is used, 

surgery may be performed through a narrow cannula inserted 
from a small entry or incision made in die skin. Endoscopic 
surgical stapling apparatus such as that disclosed in US 
Patent No 5,040 't byCh en f ai v, set loped based on 
the special need to perform surgery using endoscopes and/or 
I on ! i n r i snis is s.ua-d i n 1 > r m 
has a tip u a i 'p i' i i t „ rt- i v 

assembly, and u manual operation handle assembly wherein 
an endoscope lias beers nitoij,' i, ^ u j, U 

insti anient into a cannula and • emote operation by a 

[0007]: -\li ot the afoixmiciiiioiied ajrgical insloimems 
i x i i i r t m c rdcr to perform 

tissi c ciampii or culti si ffort 

may be problematic or diHic.uk depending on the direction of 
the luskumentx i-o-aw; j,, smgenti, die tya of b -,na 
1 is oi skill of the s on, in addition 

t 1 ill t I \ ! i 

use is bfl u it I expensive, and die s i n \ t sis 
are not made for long-term reuse, leading to concerns over 

1 ! K I t is tli t 

suujc mi: en. at o... ( i, in ,[, snwt s.J -contained 
power . surgica n feb moie convenient, 

easier o use u produce; more i lis t , , , 1 

contained powctcd surgica! instruments Consequently, 
■here is a need for a self-contained powered endoscopic 
surgical apparatus without mi ... a- ed difficulties. 
[0008]; Self-contained gas-powered surgical staplers are 
already known. ,• K r> i w US Pater's No 3,618,842, 



In general, these stapler havs siaceabl 
"s (l til oi , osi i ,s a. i i' si t e i e 

high pressures (800 psig apt g/em'g) to drive 

the surgical instrument, these staplers use relatively high 

and consequent I i I for mg-term reuse. 

[00091; The use of relatively low-pressure gas would have the 
> ! 1 s i 1 i ^ i ii i iii less 

s lis. I K 3 ! hst lk I , sin Ipoili o 

reducing costs and » ig economical use < 

force mpuired to form 'a staole. ho rwuwai,' •uan'es'are' mem! 
wires mar are paitsa i formed prior to use ani it 

i 1 oi s I ot 

1 i e : e b i m or and the work more 

difficult the larger the actuator, fn addition, unnecessarily 
iargc^ actuators expend largo j it of gas between 

' , ..i i 1 i i s 1 tli 

g > 1 , is s in i o e i 1 be 

rep ed la ,i s ii i i «: ned, and 

if it is one for which the gits supply source can be replaced, 
then the frequency of gas supply source replacements is 

s . hying! 

[001 Oj: Although it is preferable if a self-contained powered 
element of a surgical apparatus could be automatically used 
to perform most of die functions of a stapling device, ii is 
also preferal le it least p i i i i i i t ion could be 
manual For example, in cares in which the initial function is 
tissue clamping, it would be preferable if the operation could 
he slowly and accurately started manually, and then before 
starting part of a series ot ps pc jc y automated self- 

1 ! W t -s i ! I t ,![„ I I I , it 

to US Patents 4,349,028 and 4,331,277 by Green for 
examples, 

it 1 Consepnendy, there is a de.drc for a self-contained 

lightweight materials and can lie discarded after use. 
Endoscopic surgery is generally more common than 
laparoscopic surgery, so we will explain die invention as ii 
concerns endoscopic surgery and endoscopic devices, 
I ^ I i "en v irioseopicall and 

•'endoscopic i ured ■ this application are nor intended to 
limit t oiil . > o i g 1 3 o ,< , 
only to uses related to endoscopic tubas, in addition, the 
terms "fastener" ami "staple" used in this application refer !o 
the same. Unless otherwise specified, the term "cartridge 
assembly"' minimally includes the cartridge itself, staples or 
fasteners, and staple driving members disposed within 
cartridge assemblies. 
[0012] 



[Problems Job Ived by the invei ion] Conseq «y, th 
purpose > v. invention is ! provide a self-contained s 

j ! i i j 5 i It I i i V v i 

\i i i i i c e invention >rovit s 

contained gas-powered apparatus that is driver'! by a low- 

! nre pneumatic { c< i .'t!tl^ 
[0013]: Another purpose of the invention is to provide a self- 
contained gas-pm\ered sugglest apjsnaifo; lira! can ha inserted 
a small incision area i narrow ■> for driving i u i 
it i i i i i r s i t * t 

rows. Another purpose 0 f the invention is to provide a self- 
contained gas-powered surgical apparatus that can be 
iiscard j after use 

0014]: Anoti uf 1 i i i j sett 

contained gas-powered surgical apparatus that can be 

I III*. ,. M V I i 

Another purpose of the invention is to provide a self- 
i! . i i gas ^ w„ r im; .i ti 1 i ii e primed 
by one push of an octii n a > that it i g the nti < 

operating sequence. 

[OutS 5 Ant } t i t to i-o\ d i 

contained gas-powered surgical apparatus equipped with a 

it ing dwmcn twc-i a i > o t j 
i ttt i i i re is nsufdeit i i ,f of gas to 

move t dtivuii; meuihn ah.ne, ! i i -..p.i.pinp i i 

Another purpose of the invention is to provide a self- 
contained gas-powered s -we-; a -e.tus equipped with a 
1 ii 1 i ! i i i ; it s^ i i | i » i 

. i S ) [ (If 4 1 [ i i 

apparatus. 

[0016]: Another purpose of the invention is to provide a self- 
t-i.w r i si' „ i " mis equipped with a 
sealing structure to prevent the escape of gas from the 
apparatus. Another purpose of the invention is to provide a 
self-contained gas I k us equipped with 

a counter structure to display the number of apparatus 
shootings. Another pentose ! I invention is r provide 
self-contained gas-powered surgical apparatus equipped with 
a lockout structure io mnet i - i i i ,t the appiralti 

I V ; I I p 

[00i7] 

[Means to Solve ProWenwJ: The aforementioned and other 

j 1 Si I } „ I \{ > l; { | ] 

invention, can be achieved by providing an endoscopic self- 
contained surgical in ;rmn n; wherein at least oil part is 
actuated by a relat i - sure pur t matic as 1 -. My 

(pneumatic device) A s irgic t ' i it ed on i 

I > 1 ! 1 : t j v ii 1 

can fix one or trove staple rowa,. a knife is provided by this 

vi p. 1 » r r ce > a i issue 

between >t p »>* Mi . v • i r 
use in joining t hollow organs or removing the appendix, 
v.. I 1 o r organs 

1 \ w< i .d - il M , m PS - ] ! i 1 

tisr it.M , t , r e . i u Waal s I- re 

« l v. i i x ai lii io t j 1 1 t else n. 

■> 1 1 V i i 1 I I v i 

long housing equipped with a tip-side end to attach a 
t \ 1 t 1 ft! s v t - s < r, s u jl 

i it si 

further has a tissue-engaging surface. In addition, an anvil 
member is provided, and said anvii member is equipped with 



a staple-forming surface and a hand-side end. An anvil 
tit t I i i i - em move 

between an open position and a closed position, and is such 
that the staple-forming surface proximately and 
mpiemetitari Hatches the tisst t of the 

cartridge assembly. 

< } r 1 t i i t i iitioo farther has a 
1 i i nvi n etweet open 

position and a ciosed position, sid a tincture for shooting 

i >u I Pi Ml, i d v ! 

[I'tl 1 i ^ st ce i ^ st 

t i \ sell- 

contained pneumatic, device is, disposed within the iiaine. 
Sup nit t. c i pc i v f t r loivciy low- 

[is i,. n ppiv sr. <o-t - s 1 to a pneumatic actuator 
i iit •, i n in iitutto' mechanism primes a 
structure for shooting surgical staples from the cartridge 

i i u mil 

or may be constituted by a reusable handle part and a 
r ' *.vC">: *vh pp.- ' ai nidge. Based on the invention, 
simply by matoaaliy clamping the subject tissue and 
pneiimatical i tnu . » tit ibers i i xtssible for a 
surgeon to perform internal surgeries including stapling 
and/or cutting. Therefore, the use of the surgical instrument 
is both extremely convenient and easy, and it is possible to 
more uniformly actuate the mechanism of the surgical 

[0021]: An embodiment of the invention is preferably 
umtr^lui bv s i 

iila r ul i i t tt i , I lies t ' 

is started by momentary operation of the trigger, wherein said 
actuation cycle is normally finished automatically without 
continuous operation of the trigger. A safety interlock for 
the trigger mechanism may be used t >. i it 

actuation cycle in resotsn.se to each control operation 

i i j < , r j ii 

within the time required to start the actuation cycle or more. 
i:t addition, the stapler cannot start a new actuation cycle 
until the previous cycle has finished. In addition, a safety 
mechanism may be provided to prevent the jaws from closing 
to t I [ n t | | e , 

i sert 1 ti i - i i i it i < I t : i I i 
to -n it , ,,, , i j i HI it uanttv it Mi do- 
it t t cs i I n,n ti 

The invent < • ' > ' it tit t i i r 

in si 1 1 oi n i t ot unt -. 

h ,t'„ii. i • i . 1 ' ■ , n', tructaue to 
>c c it the m a i jfter a p cribed number of 
I j 1 I 

[0022]: i another paibetitarly prewired 'embodiment 

Mi I i i iha! nti it possible tor the surgical 
apparatus t« shoo t i uen.ef.ndti 
prescribed nuniiier , - ■ * '. *s Other 

characteristics, essentials and various merits of the invention 



may be clarified b> the attached drawings and detailed 

description below of the invention. 

[0023] 

{Embodiment Below, we will explain a preferred 
embodiment of the invention referencing attached drawings, 
n the ait 1 t below, "hand sid< 



> the 



a die e 



ind " 



(front)" refers to the end of die side farthest from the user. 
The principles of the invention may be applied to 
i i i , I } i 1 1 1 v k i 

surgical fastening us ii i ■ r may be i i 1 i f 
from the description below on applying the principles to an 

I US, 1 , . II Psl 1.1 i II ill 

disclosed in US Patent No. 5,040,715 by Green et al. In 
It men t r i y , im i t i i, 1 ill 
!o « surgical fastening apparatus of another construction but 
below we will explain i case in which a staple cartridge 
homing i } staple:;, a I driver (staph; driving device) 
and a .staple 'deleting menus fw-.t vwirks together with an anvil 
i r i - 1 i i i i s 1 form 

opposing jaw so c i he tip end of a stapler to 

grip and connect body tissue. 

i O.ei . > .at \ '.Assembly, 

i i i i 1 t ii j > t doscopic 

sis it 11 si ii i it M ,.m,.rimteo a, drome > ii n n.i j i 

of the invention has a frame 52 and an endoscope part 54. 
An anvil 56 and cartridge assembly 53 arc attached to the tip 
end 60 of the endoscope pan 54, and are preferably capable 
of a wide range of surgical fastening operations via 
ici nh -nl i n i e i p i 

hereafter), 

[0024]: The anvil 56 and cartridge assembly 58 are manually 
controlled by att adjustment handle 62 of the frame 52. The 
handle 62 and anvil 56 are mutually connected via the 
endoscope 54, and when the handle 62 is moved from the 
open position (Fig. 1) to the closed position (Fig. S), the 
handle 56 approaches the cartridge assembly 58. This 
operation will be explained in detail hereafter. 
[0025]: Fig. 2 is an exploded perspective view showing a 

, I , 1 k ^ I I I 11., 

invention. The frame 52 has a first hou-nng member 64 and a 
second housing member dfi thus encompass a pneumatic 
device for which the overall structure is indicated by the 
mil ibe 68. The at) 62 is pivot ntachec 

. s 1 a - t i . " 1 i ' ii . | 

1 oianed o irst and secern 

point w t i " i i i . . ] . 

shall m.nmv.t to tin. h ,n,in tV ,n ibe pm.n pmm 72 Ibe 
molded shaft 76 is piss. tails mounted to the tip end of the 
handle o? on both sides at d nt > it ' and has a 
function to guide the tip end of the handle 62 towards the tip- 
s !( hr tun eon compr 

to .1 ibe unit lie -m m \ o.2 , v iceted i 

t It ss v. iv s '1 ss 

si mbc \ gait litis 

i cfun sprii 82 i i poset be r I iansi 

s i . h s i i l)i 4 One 

i i di d v 1 1. 1 a . i t 

another spr i i >s;-i between the pair of 

projecting gaits Si wherein the latter spring-loaded i S4 
it as a function to pivotally attach the joint link 78 to the 



projecting pari S<> 

to the open position, from the closed position. 
[0027]: The hand-side cod of the handle 62 is diagonally 
tinmen in a c u m,,g. i , ] homing i ] ! i Es ( 1 
66, preferably so that a snrgm.m can more easily release the 
handle 62 from its ■ io - \ > it i w , ins us 1 
by placing a hand below tiie hand-side end of the handle 62 
id ih h he h.ir c?. A rough!) sec . I ? S 

il i I l ■ l > i 111 1 ! II 

62. j eh s ml. i I m is i 

handle 62. 

1 i s I n t I u ie device 6S i 

boused within die two housing members 64. 66, with a 
container 88 of gas of relatively low pressure siidahiy 
mounted longltnd.inalty w itidn said pneumatic device. The 
gas pressure within the container 88 when the stapler is 
actuated i usually l > i \ t 1 psig (approximately ■ 

-mi ! ptmembk .lopviMuiatel) 80-loC psig 
^proximately 6-12 sg/enr'g}, The gas may be a 
halogenated hydrocarbon that remains in a gaseous, state 
while at room temperature, including fluoridated 
hydrocarbons, such as ]Veon-i2 or chlorinated hydrocarbons 
such as Frcoml52A. However, it is not restricted to this and 
may f r ' n i i \, ie tb shooting 

trigger i>6 is pressed, the container tils distributes the 
relatively low-pressure p.as through a stem 90, valve 92 and 
gas tube 94. A Spring 97 is disposed between the container 
88 imd valve 92, wherein said spring 97 has a function to 
separate the container 88 from the valve 92. The valve 92 is 

\. I i s i boosing members 64. 66, ami can be adjusted 
longitudinally by a lock spring 93 (Pig. 14). This 
characteristic makes it possible to change the disposition of 
the waive 92 IcmgimiiimUb, , and cciw..eewmfiy, it is possible to 
"on i i- hlkn s iih ' in manufacturer 

t i s { Ii! side end of 

the stem 90, 

[0029]: A pneumatic actuator 98 is disposed above the 
container 88 between the housing members 64,^6.^ The 

is held to a fixed position by opposing pins 99, and exeersl for 
a ferrule 302, the hand-side end thereol being closed and the 
tip end being open. A pneumatic piston 104 is mounted 
within the cylinder 100 so that if is capable of parallel. 
i.o[ r i ii t i t 111 sid bn ni 

the endoscope part 54. The cylinder 100 preferably has a 
circular cross-section, but other shapes may also be capable 
of demonsti stiirp acceptable functions. 
[0030]; h ire piston 104 is pneumatically sealed to the cylinder 
100 by an O-ring ft 6 bin > . . thytene t imilai 
i II 1 u i r i t s is 

supplied to the pneumatic actuator 9g via trie gas tube 94. 

' . _ t a 1 . ie t , ii hi} a 

a ferrule 102 on the > i i < > if , t.lu 

piston 104 n a tp i duo. mm i i c within the 
cylinder 100. The tip end of die piston 104 is such that it 
engages with the shooting mechanism of the surgical 
apparatus as described hereafter. 

[0031]: As shown in Fig. 2, Pig. 5 and Fig. 8. the snooting 
! ly mounted to the ti 1 1 the 

housing members 64, 66 by a pivot pin 108. A spring i 10 
is disposed adjacent to the pur ICS. and said spring 108 has a 
function to press the shooting trigger 96 towards the band 



side to press it into She pre-shooting position, A trigger rod 
i 12 longitudinally extendi in the tip-side direction {torn the 
ji r < i r i i i r i I 2 U'ti 
with the piston ' i 14 dispose! e the bottom of the piston 
104. The piston slide l!4 substantially consists of a 
U-shaped c i i i i j i gr ove i 16 

formed on the piston 104. The piston slide 134 is primed in 
Mi t ti is i ^ u i 1 

j f I [ t 1 I t ! i 

I is j-ovhieu on the tip end below 

i i i i I t i t 

i it It'll iii i I _ 

> I i s i 
lever 120 is stir!- that it can move horizontally relative to the 
slide i ii i ' i i i t it 

S - f kg. : nil i i j i t < s it n 

62 is open (Fig. 6. Pig. 7). A cam slider 124 is vertically 
!-*»(' wiibm die n housing member 64 so that it can 
reciprocally move between an tip position (Fig. 7} and a 
down position (Fig. 9), and has a function to move the 
swinging It,'- £ e t i I ig 9) and 

the non-engaged position (Fig. 7V Consequently, the 
surgical i - ii i H! •.•!•>!• -t: i. ii i 1 t i h.in'de <■"' 
is closed, and the swinging lever 120 has been moved to the 
vt 124. 

[0033]: The cam slide 124 is always primed in the up non- 
engaged position (Fig. ft, 1%. 7) by a cam siide spring 126 
attached within the vertical groove 128 in the first housing 
member 64. In this up position, the cam siide 124 projects 
tmv.mii.. from the ih'st bousing meinour 0 1, end siiccec vhh 
the obit handle '■' v.thei i nil 62 ha moved to 

the closed position (fig. 8, Fig. 9). The cam slide 124 further 
i cats .Si t 30, y, i i i . i ee 13!) touches 
a cam surface corresponding to a cam block 132 attached to 
the slide pin 122. The cam block 132 is primed against the 
cam slide 124 by the slide spring 134,. and moves the 
swinging lever 120 horizontally between the engaged 
I s ti i ii , 1 , >\,tnm As shown n 1 tg 9 

when i > t i I - 1 i i i i t i 

arrow i tu, ins I i > i i it it 

handle 6"> touches the ca de 124 i d cam 

slide 124 down. Therefore, the cam surface 130 moves the 
cam block 132 and swinging lev«r 120 horiwmially towards 
the engaged position matching the piston 104. 
[0334] As si mw in Mr. 6, Fig. 8- Fig. !< ig 12, if the 

joint handle <■'. is furi', ore- d once, then the swunrin;- !e\ti 
f ILLS it ti ill 

pivots around the horizontal slide pin 122 and engages the 
pusher disk 136 at the tip end of the container 88. If the 
»oot« i ' is p sed si I irgiea fitment 
SO is damped, -lien i'ne trigger rod 112 vein be moved 
brig li.ds nil s it H 

1 , i I \ ,OI, is\ I . [ MI 0 1.1 

the swinging lever 120 engages the pusher disk 136 and 
i ii lev l i > to to the rise 92 

distributes the gas and propel; ie isl I so-; In the tip-side 
en 1, ii-. i > 14; 

I \, t , tsi 1 i I s, , n I 

the swinging lever 120 is maintained in die shooting position 
i t -i s t . < ! i '1 v ip ! 

formed on the base surface close so the hand-side end of the 
piston 104. Said gap 138 releases the engagement of the 



swinging lever 320 and the piston 104, atsd is pivoted so that 
the container 88 returns i» position iW from engnpeiiwni 
well, the valve 92. anil thereby the flow of gas to within the 
pneumatic cylinder 100 is stopped. 

[0036]: Return springs . ■ i •! _' disp.s.o > the 
endoscope part 54 (have or piston 104 u i . ,o it to its 
initial pre-shooting position. A earn surface 144 is formed on 
the tip end of the gap 138, wherein said com surface 144 
ins is le n t I t no, 

horizontally and Is released from engagement with the piston 
104 when the cam surface 144 returns m the hand side and 
Ihc swinging lever led moves to its original pre-shooting 
p.,-:!i,m (Fig. 8). 

1 ' - g. 15 slice, mot ;er embodu t of th ,'< tit o - 

i 1 I I r; i ] i t rn ,1 i ti m i 

to selectively enable adjustment of a surgical instrument 348, 

prescribed" length 

cartridge assembly equipped with six rows of staples 
! n , j , ' aci row is 60 mm), the 
! I it i i i es 

of the entire length of the cartridge by using the adjustment 
modernism 146. Therefore, it is also possible shoot staples 
after insertn i ,< d on the 

i i it mechani 1 1 1ft shown it j> 1 ha- 
ft belt 152 thai inns around a pair of longitudinally disposed 
j 154. 156. A tit si linking road 158 i engaged it i 

the top part of the bell 132 and extends Jo a gap adjustment 
i j , II ill , , Mthm the piston 150. A 
second linking rod 162 Is engaged with the bottom part of the 
I t 1 1 i 1 i i j 'lip 1 

within the pneumatic cylinder 100, 

[003 rhebeit 152 can be roiat toy d i letite 
I ise or counterclockwise, by rotating a knob 166 
i III i i i U \o en tl.t, pulleys 154, 

156. rhis • blcs us i pi the Imolmg stroke of 

the surgical instrument MS. For example, if the belt 152 is 
rotated l\i < h In , ' ik p a o it n 

1 t a - i i e I lo2 ti 

the gap 168 by which the swinging lever 120 releases 
c t v ifii the pneumatic actuator 98 is 
corre inriin; eneil 1 u , usei l i ' rows 

of staples without replacing the cartridge assembly, 
in i i ise, then the 

shooting stroke is gradually lengthened, and as a result, 
makes , possible for the user to I 1 ihc entire length of the 
staple rows v ' "reinbly. 

\ 1 Ml! » ! » i ni ft h it 

i j 11 1 til l U ! 

row or 60 mm row staples can be shot from a cartridge 
assembly 60 nun lit length. These preset positions 
I « wit 1 I > 170 

each release the engagement of the dmi rod link 1 58 from the 
belt 152, and are su i e be >ot rotate during 

fee shooting stroke of the pneumatic actuator 98. 
j0'!41! Sig 16 s , ■ . i ,! 

incorporated into a pneumatic device of the Invention. This 
characteristic i i tment of the gas 

distributer.! to the cylinder it' <i uei Sx by. 



placing ;■ pressure sensor 174 on the Hue between she valve 
1 n 1 : i J i li! t s 1 i! i J ! 

devices for driving surgical fasteners (more specifically, 

i\ - it is i ! -s e >«■> r. i 1 if' ; di.rn 

surgical operations so ihuf a mtflicieni amount of gas remains 

Hi, 1 , S I 1 - I J t W 

the p, i j i io , r i i force m I 

tissue aud/oi" cut the iiusifed ieiapb of tissue, him, uebbrm. 

surgery difficult. The pressure sensor 174 has a function to 
ii i -IK link, ihe amount n e > m lo achieve a 
desired pi tun s rok r vi \ i u u! 

, ,Si <v i i . ,i N I „ j i 

\ v » i . i i ^ t i i ,i i i 1 li , the 
j, ki tii jiu i i i j j r 

lo monitor tbc number of shots fired by the surgical 
instrument 68. If the number of shots can be visually 
displayed fox the i it wo s >ie to overhaul 

or replaee the surgical instrument after a prescribed number 
of shots, for example. Similarly, in the even) that only a 
' U i i i i i i ' I i si * ! i i 1 i 

container, than this counter mechanism would assist in 
informing the user that they the container is close to 
heeor'nir:;; empty. A particularly preferred embodmuciir can 
also combine a counter mechanism and a lockout mcchemsm 
to disable actuation of the shooting mechanism after a 
prescribed number o! shots. 

(0043]: As shown iu Fig. 16, if the shooting trigger 96 is 
pressed, then i >stat I )c 1 from the container 

' lie, . s t i _ 1 O r m I 

a pressure plate 176 through a 11022k' 92 after a stem 90 
comes out. The pressure plate 176 is preset by a spring 178 
so that it maintains an orifice 180 in a closed state until a 
prescribed gas pre tire 1 i u 1 s 1 H 

Once threshold force is achieved, the pressure plate 176 
moves and no longer touches the orifice ISO, and as a result, 

I I i I 1 ! ft I I I 1 

180 and drives the piston 104 in a tip-side direction. If there 
1 e " ^iloicvv .fiee 180, 

^ M I J >s l' 1 ! I J I t I ! t 

0 ! j 1 r lrKi! L, st fir 

endoscope part 54 of an embodiment of the invention. On 
the hand-side end, a piston 104 is capable of longitudinal 
clpn I movemei itough ft impii tub > smd 
emends into the hand-side end of a cover' U ibe 182. An 
attachment flat in f s, s i 1 p end of the piston 
< 1 i < to said 

flange 184. These pusher washers 186 are substantially 
formed into truncated circular cones from an elastic material 
such . < i 1 I me I > s 1 , . 
washers ISA are commonly known as Belleville Soring 

- , I I v ' >S 1 I I S 

So ii \t , o p a flume > rs arc 

suitable for receiving high loads within a small space, and 
can t , ii v r 1 i v i i by being 

combined ... a changeable continuous bod) in the 

sposcd in oppos 0 d esssi 2 pus! 

washers 186 are used in total. Spume support wasbem Ss$S 
are disposed em the tip side of the pusher washers 186, 
wherein said spring support washers 1X8 have a function to 



ngage with the hand eta sprints 140 

and outside return springs 142. These washers are held at a 
prescribed position on tire flange 184 by lock washers 189. 

4 K I h I s * 1 o , i k 1 1 I 1 i > 1 

and dimensions that can he received between a band-side 
1 vo m.d thai -el 192 

15;: A own in 1 5 an it. ltd \ he channel 
1 ' is a long 1 r Iha! can be sM I s ,1 within the 

longitudinally within the emms-mpe part 54. As described 
above, a finger 190 that can receive the attachment ftange 
18 1 of tb rsst m 104 is <io\ cd n tl . ia 1 dim. 
channel 192. A fork 19'! is provided on the tip end of the 
channel 192, and a slot 196 is formed between these. The 
hook 194 I s till >po. ti 11 m faces 198, 

200, where 1 hi p np<> i 1 , i 1 < S 

will be e\ i [ i c i 1 m 0 tt d m I 

l 1 I 1 l 1 I s 

It r I i ^ ' ai 1 1 its s 0 <l m "><ii ,s 

disposed r 1 1 cover tube 182. and the 'til end of 
said extension sleeve 204 is listed to a clamping lube 70. A 
seating member 206 is attached to the flange 208 of the 
mix ' wherein slid sealing membet 206 has a 
function to seal the frame 52 of tin surgical instrument 50 

t I , 1 v mil I hi 1 , 1 o t d, n m 
sprhpe, 142 140 are each boused hi a top extension spacer 
210 and a bottom extension spacer 212. wherein bolls spacers 
210, 212 are fixed within the extension sleeve 204. The 
apnea support washer L 8b touches tire hand-side end of the 
inside and outside return springs 142, 140, and if the surgical 
instrument is shot, transmits the energy of the compression 
springs 142, 140, and returns said piston 104 to its pre- 
slmmim; position. 

[0047]: A support structure 214 is also disposed within the 
extension spacers 210, 212, wherein said support structure 
214 has a function to release-ably receive an anvil and/or 
cartridge assembly of ihe surgical instrument 50. The 
support structure 214 is held at a prescribed position within 
the extension spacers 210, 212 by a horizontal support key 
216. An anvil return spring 218 is attached to the bottom part 
of the support structure 2 H. wherein said anvil return spring 
assists in holding the anvil within the .surgical instrument. 
[0048]: A collar assembly, whose overall structure is 
m 1 i, the nomhe: > , - 1 \.i * cu.b 1. i ' tie 
ends of the external sleeve 204 ami the extension spacers 210. 
212. This collar assembly 220 has a front collar tube 222. n 
collar trme spacer 27A ami rr track collar tube 226. with cam 
bosses 268, 270 formed on each of their respective inner 
surfaces as described in detail below. 

100491: In die embodiment of the invention shown in 
tig. 1 - » 1 1 
the frame 1 

rotating knob 22S has a truncated circular cone structure, 
with a penetrating hme iha! maintains the dimensions to 
receive the hand-side end of (he cover tube IS?.. A knurl is 
t < 1 the A : 1 the knob 2 ind may be 
easily rotatable. Once connected to the covet tube 182, it is 
possible to rotate the other working end of the surgical 
instrument 50 by rotating the knob 228. 
[0ajf» Referring to Fig. 5, an anvil 230 and cartridge 
assembly (overall structure indicated by the number 232) 



ami! 230 is » long member apactied to the .support 2 f 4 by ike 
i ii 1 - ■ An anvil plate 236 is provided <> 1 1 ( 

^ I I 1 - S [ I i t i 

contact surinee 2.1K equipped v. 4h a slapie-fe.iouiig cnrioaviiv 
240 (sec Fig. 20). A top cam su.rie.ee 242 r,m; kicking surface 
244 are provided on the hand-side end of the anvil 230, 

> r ! i I 1 ! I ;v ,o to ofi. '! 

sre- ed cam i fai 24t formed ou i rom i i 
222. \n oppc ing p ciii 24g farmed on the leg 

250 of the hand-side end of die anvi! 230, therein said 

art 248 form < i int i 
230 to receive cam action between an open position and 

'< - < \ » 0 t it e i i . 

loc i e 244 and t op arc-shaped ca irfst { 
of the collar tube 222. The radius of curvature of the top arc- 
shaped cam i • ii Mo i h uK» , p ; hart the radius 
n'oi'ut i ! 2 2 ! i f r < 

curvature of the k> n syndics 244. i it manner, i! can 

re * i I 1 1 i i I v ti 

. I i i WM-u ^ U ol ths. -mil wnv-n the am! 

[0051 J J hi. in i j 1 i < i i , ut middle 
groove 252 that enables passage of a knife 254. Furthermore, 
mutuall) parallel mat r » dt I it 

cam surface 242 are provided on the anvil 230. these 
matching surfaces 256 have the dimensions to male with the 
oniaide projecting part 258 of the cartridge bousing 260 when 
they close the anvil 230. The engagement of the matching 
.surfaces 256 and the projecting pari 258 c u t in the 

cartridge honsi mak possible to accurately match 

and fix the anvil 230 and cartridge housing 260 when closed. 

i i a I I ' ! i I .1 

> ii re 1 i possible to ran ; isu 

confirmation of matching. These concavntcs 262. are such 
that it ts posMo i is la- k the closed 

structure of the anvil 230 and cartridge assembly 232, 
i -i 1 i irse ai t . j I u i • 

[0052]: Furthermore, as shown in Fig. 22, the horizontal 
plant nod by 1 he tissue c i 1 s t ,! t h 

1 ri 1 ;\ '(iu\, •■ I i i, t i m I u 
of the anvil 230 ai asi obtuse angle "«d : This angular 
• ■siuomoe re-sub. in . prc-cuifo-e! hemp conferred upon die 
Mi! 0 >o i lit ei i r died 

to the tissue gripped by the anvil 230. A first cam surface 
2.64 and second cam surface 266 are each formed on the side 
v.aii part of the hand-side end of the anvil 230. These earn 
surfaces 264. 266 engage each of the cam tosses 268, 270 
Ion I >i t 1 t v. v IN i iv 

.1 biy 22o i he i - s r rte to fm x 
t i 1 1 I !,.,»>. 

with the support structure 2 id, and matches the cam surfaces 
2,1 2 i ,v ! i >. nl > 1 i , K 

t n i e i ' rl >c , il. * 2p t<s c d > 

is lev bed be U s -t 1 i. n in s < I, 
" > I ' i ssationary 

' v i stive to the anvil 230 
[0053]: When manufacturing the anvil 230, the anvil material 

iay be form* j me * % r > a ting toilowed by 

. o> , V ! • i > | , s. P tu A -si o i 1 .p ,1 

and fasteners may conceivably be used with tire surgical 
fastening apparatus iu the invention, In a preferred 



embodiment used for titanium fasteners, it has been 
determined that forming p ; e ;astcae;s inside of a Maple- 
forming cOiira\ it) 2 j r h s-vn r is d i 

'1 s lit ill j I l ip put 

of die .un it ?3ti. A preferred method of farming this surface 
is to fo i is w f i 1 i 
fliti 1 i a ss ild s n a ii iu 

it of ore i it is i 00-2,000 p, i an 

1 i i i i i i -i i r r . ipe ol 

thickness for other alloys may be changed based on their 
individual peculiar properties. 

[0054]: A nickel surface is preforabh formed by a chemical 
plating method consisting of the following processes, 
I - a I >i i ■ i u il ti i 

a cyanide-containing cleaner, a process to reverse polarity 
i i , i i . i< i ii i i I a 

i i i . ads 

[ ! i i i < I i ant ii i 'o ion 1 

vi 1 m rabis 0 yt odd ric id} a process for 
soaking in a NiCi strike tank for plating, preferably far 
two-four minutes, and a process for soaking she anvil at 
riil si pr Jcrdily for 2-4 minutes., in 

an etecuodeless Ni bath (preferably Cnthone 418 or 431) for 
a sufficient time to achieve a desired piaistig thickness. For 
imp a time of 30 -40 minutes n pu ] i 

i i ut I i K i j tl in j 
0.0005 in/br. Other coating method* such as deposition ma}' 
be considered, such methods also being covered by the 
invention. 

[0055]: Fig. 5 and Fig. 23-28 show a replaceable cartridge 
assembly 232 based on the invention. This cartridge 
assembly 232 has a cartridge bousing 260, a cartridge 272 
wherein plural matching pushers 274 and staples 276 
disposed i t i i „ ku „d pints! am bars 278 
ichably. pes. within a cam bar adapter 280, and a cam 
i i i i i i i .id i i it , a s t 

adapter 280. 

! 1 t s ill u i f p 1 t l_ ! a f no 
n ill it- i s ' i I L i! a mod 

i » chamber with i i r s os s ct on equipped 

I i i i M j i I j' ' \ if* 
slot 288 is formed on the back part 286, wherein said lock 
siot28S has a tu t l to engag- i ib.e i ] rt I mil 
214 to hold it. if the support structure 214 is inserted into the 
collar tube assembly, then the front end of the support 
structure 214 is pressed by the back part 286 of the cartridge 
housing 260 t in si t t 1 (images with the 
lock slot 28S, 

0057j backward projee 1 n 1 - s • i : i i t i 
part of the cartridge housing 260. The function of this 
projecting part 290 is described hereafter. A bore 292 is 
prodded >t trie it par! of the projecting port 290 that wilt 
ii o. i < ri 1 i t ii t 
{Fig 23 fo -> > s i Jl i , r I i oi It 

opposing s.a a ,1 a, A part of the hand-side end of 
ridge hoosmf I arse crimps 296 fori t i 

.i i i v n { 

[0058j- The fio ; , m 284 ol e ha d-side end of thr 
cartridge housing 260 has a projecting par: ;>53 , v j rein said 
projecting pari 25S touches the anvil ni itch 



i I e Sviure when it has 

i i'ii hK . md 1 1 " ■ ! i f p i 

of the cartridge housing 260 is constituted by a channel 
,!•!!! with a substantially rectangular cross sections. This 
up end constitutes a cartridge receiving par! and has 



dimett 



272 



% and 



i n ngage the pin 

Site cartridge 272, and match and hold the « 
within cart the cartridge 



id boi 



>. 27. i 



bridge 



:g 260 



r; of 
:end 

lite curtridoe i M i eoi :; ,rercj .-■ 1 hi, ' , 

0 form the issli of tl a t I if ih 

iat;d end hi to i n 2s i i i/oai 

p i te ■>; t , i i i < is t esults in a 
p . j „i: it, i -j j u i t.i tit i 

making if easy to property dose ere: mutch die jaw eieuieng 

s i ^ ' it 1 > ' , s i 
j0< c \ > o i "i . _ 2 1 s 1 1 t 1 e i _ t vt J' 
302 fol iei 1 > « I t > i i { i lis 

274 that touch the staples 276. The staples 276 are disposed 
tit three row:; on both sick,-; of the groove structure otto, oar: 
may be- us^ 1 v id six rows !\vo pairs, of 

longitudinal -i it !.> s I He, he , 5 j n g 260, 

wherein these slots may receive: a pair of double cam bars 
278. Each pair of cam bars has a function to drive three 
longitudinal corresponding tows o <wpks i ddition, two 
pairs of UHiHtfiidhiaS slots extend to the end of the cartridge 
232. 

[006 t j: A cam surface 304 is provided or the top tip cad of 
the cam bar 278, and a projecting shelf part (overhang shelf 
t i i o ! v f 'i,o' > i i 

Kl'l 'O.u li 1 It t > 

dimensions to extend into the longitudinal slot up to the point 
that the vitu rt is < i . projecting -li par! 306 



drotts 
liotdin. 



aches 1: 

jf the c 



of ti 



ridge 



inters;; 



712 has 



1 the: 



2 2d0 



v. the o 
a that i 



: the o 



engage with Use ■ .u" bar adapter 280. 
[0062]: I lg 23~Pig 2* ate dra ig tig < am bar 

adapter 280 based ott an embodiment of the invettlton. The 
cam adapter 280 has a front section 314 and a back section 
3 1 6. 

shape, and when a cant bar adapter 280 is pressed to (he 
furthest position on the front section. 314, a middle 
longitudinal groo Si c s th 

dimensions i receive the iemghudinni groove its 302. 

■> lillL-t MO | | ] >^ }, i Hi 

hold the hand-sole ettd of the cam bat 27s, 
[0063]; The back section 316 has a rectangular shape, with a 
wl 324 rmed , I f f o fhe beet- 

section 316 has the dimensions to be received within the slot 
formed in the hook 194 of the channel 192. The projecting 
f 2 ! s it t t i I r i n -, rhce 

198, and when the hook 194 is moved in the tip direction, 
s d h J ! lei I t i > 
324. 

[0064]: A vt ti bore 26 and k >u Sinai groove 328 arc 
formed on the back section 316, and these haw a function 
hold the knife 254. A shear pin 294 is integrally formed into 



the bottom surface of the cam h lap "1 o i 
e - pin 27; i itches the bore 292 at ti or sh t 
ii \ mIi i v ?. in uddkioi 
this pre-shooting position, the hack section 316 of the cans 
•> t t t ^ i s it i t p >)i 

and effectively si engages rise touching structure 202 ants 

- r stts p ' : r 

[0063 j: big. 22- h 33 ; .b,,,, , seooisst preferred il , o, . 



en*!)' 1 
c 30, a ; 



the 



mbdy 



tsp c 



nishe; 



;ed wider the staples 333. A pair of Cam bars 340 
^ l -n i - . ) . i i . at ! all 

us > [ i , t s p t t t 1 1 r 

iioi.loaity parallel imgeimdinal slot:-, formed on the cartridge 
334. A cam surface 34 fern o the top tip end of the 



a po: 



e ho: 



seed ; 



re life 



I when 



beet; driven to 1hes< 4 f . >. I vt' ' i 

matching tab 348 engages both cam bars 340, and holds these 
at parade! matching positions fhe cam bar adapter 350 is 
such that il can receive ami tlx the shank part of the cam bars 
340. 

[00661: The cartridge 334 lias three kmgifeesfeal rows of 
snspic;; and as shown in Tig. 29 the each staple row are 
designed offset i'rmu its adjacent staple row. This 
embodiment of the invention does not use a knife and is 
designed to attach staple rows to tody tissue. As shown in 
Fig. 31 and Fig. 32, the anvil 352 has essentially the same 
design as the anvil 2 3o , , , die previous 
embodiment. The key difference is unlike anvil 230, which 



niaUy 



■ed \ 



J pos 



id p 



and 



Mutu 



opposing projecting ; 

I 't I s si 1 s i III t«l "7 

i i I i ft 1 i - t r tn i r t 

i l it ic l 1 tl v iMM i 1 t 

and second cam surface 362. 362 are formed on the side 

1 1 1 i till i 

surfaces 360. and these cam surfaces 362. 364 have a 



tctso 



O be. 



Oil 



ti be 



top s 



368 is fernted on the tip ettd adjacent to ! top cam u in i 
366. Both the top cam surface 366 and the locking surface 
si i 1 o s t ii t c 

246 fermed on the tip end of the front cottar tube 222 and 
perform cam action, 

[0068! Fig s eparaSeen 



oft! 



> the 



equipped with the jaw structure in Fig. 29 -big. 35. As 
shown its Fig 36 ami Fig. 37, the handle part of this 
embodiment further lias toroidal seals 101, 103 provided 
between the tip end of the frame 52 and the hand-side ettd of 



i nt escaping of the 
hj! -ne Rt, pa! ^ „. 
( 1 i. 1 1 j r j 1 i, it i f ? t 

ii ? lube ?0, wherein these i 107. 109 provide a 

t i ^ 1 Is n i i f i i i 04 
region. 

9]: A eons n is also d poet cd ;i , i 1. 

pari 52, whe '1 r rale ict 

4 is i ( i i i S| , i 

attached to 1 : ■ e housing 6r> so us ho cop^bic. est' engaging 

'0 t I S C f.' ill I I I ft ! ! I I I t 

'100. 

the outer surface of the counter ratchet 400, wherein the 

1 sill 1 I if < i < 1 1 ». v , S 

same a k i i r < 1 i u ci jnrgic i sm i 

An nccess p t 404 equipped with a i window 406 is 

sposed on l it ) of the h ish t 6 
H i i u i ii i i i > i i tit 

shot, fi;c fiin spring tC engages respective tx i disposed on 
the hand side of the counter rarehef 400, eii< i\ s si i i k 
s s i v i 100 ic lip sld i t ii I 

1 1 : i , i r i c' * i i ■ s : !:• iii 

mechanism of this embodiment further has a locking 
characteristic wherein a bigger button 96 is hold at the 
si s n ; ( i i l i 1 j i t i she 
furthest band-side surface of the counter ratchet 40f). thus 
preventing die -hooting rod !I2 from rearming to its hand- 
side non-shooting position. 

[0071]: This embodiment of the invention further has an 

1 5 i ! ,-g 1 I it t i i I i 5 11, 

ofarotat} sufeig shaft i08 dispi edt v lin r, k- ISO I he 
i si s i j i i i , die 

i|' o I'ibii "d ii n i tt ! it H that 

ISM I v I 1 1 El I 1. < I 

A projecting part 412 is eccentrically formed on both sides of 
the rotary safety shaft 4 OK, ami extends over the piane of the 
side surface of the trigger button 96. A sprmg 4:4 ast3 to 
always press the rotary safety mechanism, and dispose the 
projecting part 412 tit hi i S i the lip side 

f« 'm\ s si o« i n i iii tht iioi in 

u 4 > s i iii i i i ( i o , - u 
\ i i 1 i i ^s j iii i j . ,r 

disposed < t 1. 1 1 t I 1 1 ii i I i i 1 it 

housing members 64. 66. At ihh position, the trigger button 

" v. I It ~ ' I . I 1 I 1 II 

n I i .r to - ,i i, s , mil i - In 
is moved in the direction of the arrow 416. Thus, the 
projecting parts 412 are rotated from itself furthest tip-side 
'sis < ills inin | i 1 i f 

i ■ a I i cut; ic -i g . ! l e m im pressei 

down to s toot ii - i i ii tent. When the roller 4 ii) is 
released, the safety mechanism is returned to in e.oimai 
position by the sp;lng 414, mid c;m subsequently prevent 
unexpected shootings. 

, - v >. i i \ i d i i i 

surgical apparatus in Fig. 36, A pan of angled hand-side legs 
i s i t l K i ics tie 4 his 

characteristic enables wide opening of the anvil 418, 
consequently making it possible to easily receive tissue 
between the anvil 418 and cartridge 58. These angled haud- 
1 P r >i ei'pc-ed it in angle within a 

0-30" range from the longitudinal plane of the anvil 438. 



[0074]: Fig. 38, Fig. 4 1 and Fig. 42 show the details of a 
clamp io.s ! ! i i i i i 

1 i t <p t -Pi s I 1 mg 

lockout structure has a spring 430, wherein a projecting part 
132 t! :x;end peg liy t vnwa s is attar 1 i sah 
s i I 1 is ai 1 a i to( u . t 

support structure 2 14, wherein said slot 434 is such that when 
i f it h it linn mat i then it 

ib enga | g part 432 and reach 

■ ■ ' n : 1 ■ : a n : ■ l-inni woe w - i . t;C. miso! -red so 
I i r 11 hi i ssuc by the jaw i! the 

cartridge and/'or jaw element is not properly installed in the 

ig v 1 apparatus. 
[0075 j: During actuation of the stapling device in Fig. 38, the 
n smoig 4 -f pi if, bPK b.s i sposei 

on the support siiuciiire 214. The band-side ends of the 
v r , r i s 4 < > In 1 a in i 

I If tl t 1 lj !c I v. 1 ^ 

i i. ; k i > i , s ,p 

and/or completely inserted and engaged within the support 
structure 2 14. then the slot 434 will match the projecting part 
432 as a result of the angle disposition «f the support 
structure 214 thus produced (see big. 42). When the user 
attempts to push down the handle 62, the extension spacer 
210 will start to move to the tip side, placing the projecting 
part 432 in the slot 434, and i him! [m i 
slot 434. 'ihtis, further movement of die ...tension spacer 
210 to the tip side is completely prevented, consequently 
preventing the anvil 418 and cartridge 334 from approaching, 
is Oignagiou of gkii_gg:ai_]:i ; ggaiueot 

During use, the endoscope part of the surgical instrument is 
inserted into a body ipi MiM inserted via an endoscope 
tube). In addition, it is preferred that the endoscope tube 
device can maintain s settled pneumoperitoneum, so that even 
i r i t i i iii MPs the 

endoscope tube, the internal scaling member of the housing 
can still maintain Our; seal. Actually, the jaws of the surgical 
instrument can be inserted into ear endoscope tube while 
s i i i i > i mil 

i id cartr Ige It i t 1 s< in i 

1 te n i n tin i Ii ic tub t i possible 

to rotate the endoscope part, and to property position the 
surgical instrument at the stapling site. Rotation of the 

' p I v i a s is 

1 entire surgical ms-rumem, or by rotating the endo<cope 
'ii' -Ii I i I'll , r i i i ,| 

F)g. i), or a combined operation of the two. 
. ! bnt.it in big , big. 3 

:t 1 ? :-e irmnnu i. p p j , t mod > th.P the 

iss i i i i t i trwxo id 

surgical instrument (spec! flea liy, between die tissue contact 
surface of the anvil member 230 and the tissue contact 
surface o' d ri 1 -' > I . i ' i a nJj ilie 
closing of both jaws, in the first embodiment, when the 
^ 1 (Ot i i If f 1 1 

assembly 220 slid to the rip side, and furthermore the 
extension sleeve 204 u m-mii spacers 210, 212 slid to 
the tip side via the clamp tube 70. 

[0078]: As shown in Fig. 33- Fig. 35, when the collar tube 
assembly 220 moves from a first position wherein the top 
arc-shaped cam surface of the tip end of the from collar tube 
222 is disposed close to the cam surface 242, to the Up side 



along the arrow A, to reach a second positron wherein the top 
in [ i i v % *t , I . \r 6 l i 

244 {trig, 35), the top are-shaped cam surface 246 touches the 
earn surface of She anvil, and as a result, the anvi! i& pressed 
"a the earn surfaces 264 266 of the cam bosses 



268, ; 



roo* 



mtd the 



clos 



sidy 



rrily 



if a 



e been 



n H - q I i i tissue, as dosaibi 

t u p i ! i a t i it >r > " I - s i*. 

h s I >i t i ! t 1 > ( t f Si, 

to the hand-side end of the channel 192 is driven to the tip 
sit! I'm estm is iff the hook 194 > i projecting 

i 1 i r i in ill 

adapter in the direction of the tip side, isms, after the shear 
pin 294 is cut, and the cam bar and knife have been driven 
longitudinally through the cartridge, the staples are driven 
and formed, and tissue is cut. 

[0080]: 1 i the piston 104 touches the teuini springs 140, 
142, and moves forwards towards the cartridge assembly, the 

P-'MO 1 r y r j 1 I > 1 > i s i : 

stored. This initial compression is within 20-150 psig 
approximately (approximately 1.4-11 kg/em'g), preferably 
30-60 psig appro insts kpteorg 

Close to the < f v. i <v i i j jo lis 

re! n i 1 7S , t 

final movement limit to the front of the cam bar 178 retimi 
the longitudinal slot of the cartridge. At the front limit of this 
long ludinal stroke, the projecting shelf part 306 of the cam 
bar 278 dn - '< t ^ ' > i , n 

housing, and thus the vertical surface 308 and edge part 310 

j008ij: After staph- shooting, the fiat springs 140, 142 
engage the piston 104, and return said piston 104 to its 
original position, 'ihc return nsovemetrt of the piston 1 04 
results in cam movement to the aide doe to the cam surface 
144 of the piston 104. In an embodiment equipped with the 
knife 254 described beforehand, the cam bar 27S is 

1 M 1 , Ml ill St I i i 

prescribed position within the longitudinal slot of the 
cart e - \ \ ca » ha d n , 80 to whk t knift 254 
has been mounted moves to the hand side within the catndge 
housing 272 i he mite ige -4 c i eat adapter 
280 collides with the crimps 296. 

[0082]: The cam bee eiapter 280 is held at a pre", deed 
position by the crimps 296. and the cam surface 200 of the 
ho > i > in hi tore en it i the t s , \ - , 
parts 32 f the i r 1 v id engage said 
1 < i f lattncl 192 iime.es ve in 

i 1 1 eein i 1 n e i i t i , ] ■ t re re , 
is disposed close to the back projecting parts 200 formed on 
the floor of the cartridge housing 260. At ibis point, priming 
d the e t i larirmec ass mhp, .'.4: re i t u 
jOOh j j i c > v i „ ,i i nun r i t 

trumenl without r 



e tot i 



rich ; 



n pre 



,v«ih 



ridge, an abull 
tick projecting parts 290 due to longitudinal 
awards the front of the resulting channel 192, and 



the further movement of the hooks i 94 towards die cam 
adapter 280 wilt be effectively prevented. 
[0084]: After shooting, the joint handle 62 is lifted up with 
r i U i i I i sin s i ihio 

1 i cs t i is ! J20 to be withdraw 

This withdrawal movement causes the anvil 230 to be 

s i 1 e s < l ire i i to rt i v h 
Simtia 1 i i o i t i i i i v i 

slider 124 to be moved up, „ ■ p^reireec s\ • ; . 
mechanism to be released. 
[0085] Hie ■irgieil mstnw 

a 11 eea igc assemb s 

it U t eirrevcd re, pulht is d 

assembly forward from the coilai tuhe is embiy '.22, To 

is i lg i ih i it i i n 3 s 1 ml i 

cartridge assembly into the collar tube assembly 222 until the 
cartridge assembly engages the support structure 214 and is 
ill, i I i r i I me it i 1) for re- 

[0086? Iht p ioi <> siug. led - , ii , |i i \ 
the cartridge at lit tody h :, m lug 29- Fig 32 is 
substantially similar to that described above. Tubuhu tissue 
requiring heaiore and/or division is gripoed disrhte the 

no-o-irmC s I , l i f ,i- is I tr „ M h> dlSg ui beCvUOU 



100371.: Unlike m dm previous reubouimeito the cartridge 
t 1 0 is eotecpi j ike, an hut does not 

.wrepiiie the earn bur to he «iihdrawn by the channel 192. 
During actuation, the tip end of the channel 192 engages the 

I 1 1 ' t v 1 I lit ill (. i || , 

bar 340 to their furthest forward position (Fie. 35). At this 
position, the pro u * m el II 1 is to the top of the 
tip end uf i i > i "> iidi rem sM s i 

the piston 104 is withdrawn, the channel 192 moves in a 



ataly 



from 

priming are substantially the same method as described 
before for the second embodiment. 

lOOsre p 0. shored he understood that various modifications 
may be made to the various embodiments of the invention 
lescribed abere t t ed from th 

a i i , t i re 1 i i ■ . i c 1 , , i 1 

i i ii i i v nam factored 

using various constituent materials. In addition, the 
components may be modified into various shapes. For 
aupk, m ihe tire: crebodhumre a long shit 0:.:: ceo ire 



i the art i sonsiber other , i < i< 

e within the scope ami principles of tl 



{ Brief Description of Drawings] 



[Pig. ij: Perspective view showing a self-contained gas- 
powered endoscopic surgical instrument based on an 
embodiment i , , .to 

[F%. 2j; Ar: exploded perspective view showing the Frame 
i . , f the s 

device it-: Fig. i . 

[Fig. 3] : An exploded perspective view showing the 
nd , , . n - W k , i f ! 

[ > j: A shit % a partial cutaway oi i 

V i! I v CM v \ • 

[Fig. 5]: An exploded perspective view showing an 
embodiment oi m m\i - earn < My of the 

surgical instrument in Fig, 1. 

I Fig. 6j: A n along line 6-6 " 1 ving i 

frame 1 f ' >. 1 ' • <s n » i i i m 
shooting position. 

[Fig. 7j: A cross section Facing the hand-side end of a 

1, t i 1 I 1 V 1 I 

frame and pneumatic assembly in the undamped position. 

fin s i vi _ 1 t' i. i' j i 

as embK its cioni: > i n g position. 

[Fig. 9J: A cross section facing the band-side end of a 

surgical mai-emcm i i p the a 1 i _ a showing 

frame and pneumatic assembly in the ciamped/non-shooiing 

position, 

[Fig. 10]: A planar view facing the tip end of a surgical 
instalment uf.o So: j. i ne 10-50 in Fig. 6 showing she 
frame and pneumatic assembly of a surgical instrument. 
[Fig." 11}: A planar view facing the tip etsd of a surgical 

i i re t !t I i-f i in log. 6 showing the 

frame and pneun tic as > t i i instrument. 
[Fig, 12]; A side section showing a frame and pneumatic 
assembly in clamped/fixed position. 
[Fig. 13]: A partial side section showing the actuation of a 
pneumatic assembly oi the invention during firing. 
[Fig. 14]: A partial side section along the line 14-14 in Fig. 

< i < h n i 1 j 1 i t i 
[Fig 15] A Md sect 1 1 ?c fr ne and pneumatic 

assembly of a surgical instrument that incorporates an 
adjustable troke mechanism. 

[Fig. 16]: A partial side section of a surgicai instrument that 
incorporates a metering assembly between the valve and 
piston assembly, 

I fig. A side view showing a channel member based on 
mcmbodi nan of ! "svi. ii< 

| Fig. \'A\: A cross section lacing the hand-side end of a 
r , i v . i a ,Jl 11 ss . o 1 

i 

[Fig. 20j- A holiom view showing an anvil incmbcr based on 

embodi i I 1 i i 
[Fig. 21]; A plane view showing tk mil i i i U 

V 1 ! 1 1 I 1 1 J 

\ pf ios si;; 'ii v t , , 

i i , t IV , > 

I -li v. v i < , i iu.i 1 Ml 

[Fig. 25]: A plane view facing the hand-side end of the cam 

her adaptct cm alce.g tie, hue d.Wa m i ic. :d. 

[Fig. 26j * t ' 

5. 



[Fig. 27|: A plane view showing the cartridge housing in Fig. 
26. 

[1 m 2Sj ,i side scv, r cm . . j j v . <j„ : g ,„ fig. 97 0 f 
the cartridge housing in Fig, 26. 

I Fig. 29 j: An exploded perspective view showing another 
embodiment of die cartridge assembly of a surgical 
instrument of the invention. 

I i 1 i I- 1 v is * vW 1 II d , . !\> 

hi Fig. 29 in an assembled state. 

[Fig. 31]' A pt.-iycc-iv ao« itmn.e . 1, ol an ,(• \ d and 
cartridge assembly of the invention. 

[Fig. 32]: A. perspective view cutting pari of an anvil of the 

jFig. 33]: A partially cut side view showing die scries of 

v 1 a S t i v 1 sm ! 1 

[Fig. 34]: A partially cut side clew showing the series of 
actuations of the anvil and cartridge assembly in Fig. 31, 
[Fig. aSI: A partially cot side view .'-.bowing the series of 

nations of the anvil as ly in Fig. 3! . 

Fbig j 1 1 -., tew si r nolher s It-contained 
gas-powered surgical instrument o! tin. invention, 
i d?F An exploded perspective view showing the handle 
part of the self-contained gas-powered surgical instrument its 
Fig. 36. 

(Fig, 38]: An exploded perspective view showing the 
endoscope part and jaw st ict if. of the self-contained gas- 

i Ida. . v)f A side section 'showing a shooting trigger equipped 

1 vt 1 I m 1 

with an nttegfii.ieei lockout ::l a. shooting e-oshoon. 
[Pig. 41]: A side view of a cartridge and support structure, 
showing the actuation of die clamp lockout mechanism. 
[Fig. 42]: A side view of a cartridge and support structure, 
showing 'he i 1 . mi ii nechamsui. 
d p tation of Reierenees]: 

50 self-contained gas-powered endoscopic surgical 
52 frame 

54 endoscope part 
56 anvil 

58 c irtridj i .ibs 

62 joint handle 

64 first housing member 

66 second housing member 

68 pneumatic actuating device 

70 damping tube 

76 shuttle 

78 joint linfc 

88 container 

96 shooting trigger 
98 pneumatic actuator 
100 pneumatic cylinder 
104 piston 
136 pusher disk 
192 channel 

204 extension sleeve 
214 supporting structure 
220 collar assembly 



230 anvil 

, > -.. .:i!ritit'~ .:.-se:;;liiy 
260 cartridge housing 
272 cartridge 
274 pusher 
276 staple 
280 cam bar adapter 
302 groove structure 
'i<>(; piv-jte.fiivj, tii if 
r , > ! 



Iridgc 
336 pusher 
338 staple 
340 earn bar 
350 cam bar adapter 
352 anvil 

400 counter ratchet 
<i!S anvil 
430 fiat spring 



[Fig. I] 



[Fig. 4] [Fig. 18] 




[Fig. 10] 



[Fig. 23] 




[Fig. 16} 



[Fig. 21} 




[Fig. 31] 




[Fig. 33] 



[Fig. 34] 
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[Fig 35] 




[Fig. 38] 
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